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(54) MANUFACTURE OF SOI SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the productivity 
of an SOI substrate, by effectively generating bubbles in 
an ion implantation area with a small amount of 
implanted ions, and dividing a semiconductor substrate 
at the ion implantation area. 

SOLUTION: An oxidization film 12 is formed on a surface 
of a first silicon substrate 1 1. One or two kinds of ions, 
that are selected from a group consisting of a hydrogen 
gas ion, a hydrogen molecule ion, a helium ion, and a 
silicon ion, are implanted to the surface of the first 
substrate to form an ion implantation area 1 1a in the 
first substrate. The First substrate is subjected to a 
heating operation at 400° C or less in an atmosphere of 
hydrogen. The first substrate is overlaid to and is 
contact with a second silicon substrate 1 3 via the 
oxidization film 12. The first substrate is heated at 500 
to 800° C while being contact with the second 
substrate, and the first substrate is separated from the 
second substrate at the ion implantation area 11a. Thus, 
a silicon layer 11b is formed on a surface of the second substrate 
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Further, the second 

substrate having the silicon layer 1 1b thereon is subjected to a heating operation. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original . 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms an oxide film (12) in the front face of the 1st silicon 
substrate (1 1), The hydrogen gas ion from the front face of said 1st silicon substrate (1 1), 
hydrogen content child ion, The process which pours in one sort or two sorts of ion chosen from 
the group which consists of helium ion and silicon ion, and forms an ion-implantation field (1 1a) 
parallel to said oxide film (12) in the interior of said 1st substrate (1 1), The process which heat- 
treats said 1st silicon substrate (11) at the temperature of 400 degrees C or less in a hydrogen 
ambient atmosphere, The process at which said 1st silicon substrate (1 1) is laid on top of the 
2nd silicon substrate (13) which turns into a support substrate through said oxide film (12), and 
is stuck, Heat-treat at the temperature of 500-800 degrees C, sticking said 1st silicon substrate 
(1 1) to said 2nd silicon substrate (13), and said 1st silicon substrate (1 1) is separated from said 
2nd silicon substrate (13) in said ion-implantation field (11a). The manufacture approach of a SOI 
substrate including the process which forms a silicon layer (11b) in the front face of said 2nd 
silicon substrate (13) by this, and the process which heat-treats further said 2nd silicon 
substrate (13) which has said silicon layer (1 1b) on a front face. 

[Claim 2] The manufacture approach of a SOI substrate according to claim 1 that the injection 
rate of one sort or two sorts of ion chosen from the group which consists of hydrogen gas ion, 
hydrogen content child ion, helium ion, and silicon ion is 0.5x1016 to 3.5x1 01 6-/cm2. 
[Claim 3] It is the manufacture approach of a SOI substrate according to claim 1 or 2 of pouring 
in said hydrogen gas ion or hydrogen content child ion after the impregnation sequence of said 
ion pours in said helium ion when the ion to pour in is hydrogen gas ion or hydrogen content child 
ion, and helium ion. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Thjs invention relates to the manufacture approach of a SOI (Silicon On 
Insulator) substrate of having prepared the semi-conductor layer on the insulator layer. 
[0002] 

[Description of the Prior Art] This kind of SOI substrate has attracted attention as a future 
ultra-large scale integrated circuit (ULSI) substrate. SIMOX which carries out annealing 
treatment at an elevated temperature, forms a pad silicon oxidizing zone in the field of the 
predetermined depth from this silicon substrate surface, and makes an active region the Si layer 
by the side of that front face after pouring high-concentration oxygen ion into the interior of the 
approach of making a silicon thin film depositing on the substrate which has the approach, ** 
insulation substrate, or the insulating thin film which sticks ** silicon substrates on the 
manufacture approach of this SOI substrate through an insulator layer on a front face, and ** 
silicon substrate — there is law etc. After injecting a hydrogen ion etc. into a semi-conductor 
substrate recently, an ion-implantation side to a support substrate as a superposition side for 
this semi-conductor substrate Moreover, superposition, Carry out the temperature up of this 
layered product to the temperature exceeding 500 degrees C, and an ion-implantation field is 
made to generate air bubbles. This separates the above-mentioned semi-conductor substrate 
from a support substrate in the above-mentioned ion-implantation field, and the manufacture 
approach of a thin semiconductor material film of having the thin film of a semi-conductor on the 
front face of a support substrate is proposed (JP,5-21 1 128.A). By this approach, if ion can be 
poured into homogeneity from a front face inside a semi-conductor substrate, the semi- 
conductor substrate which has a semi-conductor layer with uniform thin thickness will be 
obtained. Moreover, if the oxide film is beforehand prepared in the front face of a support 
substrate, the SOI substrate which has the semi-conductor layer formed on the oxide film which 
is formed on a support substrate and this substrate by this approach, and acts as a pad oxide 
film, and this oxide film can be manufactured. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the manufacture approach of the above- 
mentioned conventional thin semiconductor material film, when injecting a hydrogen ion into a 
semi-conductor substrate, there was fault to which it must pour in with the dose of 
comparatively a lot of 3.5x1016 to 10x101 6-/cm2, and an ion implantation takes comparatively 
much time amount, therefore the productivity of a SOI substrate falls. The purpose of this 
invention makes an ion-implantation field generate air bubbles efficiently in a small ion injection 
rate, can separate a semi-conductor substrate in the above-mentioned ion-implantation field, 
and is to offer the manufacture approach of the SOI substrate which can improve the 
productivity of a SOI substrate. 
[0004] 

[Means for Solving the Problem] The process at which invention concerning claim 1 forms an 
oxide film 12 in the front face of the 1st silicon substrate 1 1 as shown in drawin g 1 , The 
hydrogen gas ion from the front face of the 1st silicon substrate 11, hydrogen content child ion, 
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The process which pours in one sort or two sorts of ion chosen from the group which consists 
of helium ion and silicon ion, and forms ion-implantation field 11a parallel to an oxide film 12 in 
the 1st substrate 11 interior, The process which heat-treats the 1st silicon substrate 1 1 at the 
temperature of 400 degrees C or less in a hydrogen ambient atmosphere, The process at which 
the 1st silicon substrate 1 1 is laid on top of the 2nd silicon substrate 13 which turns into a 
support substrate through an oxide film 1 2, and is stuck, Heat-treat at the temperature of 500- 
800 degrees C, sticking the 1st silicon substrate 1 1 to the 2nd silicon substrate 13, and the 1st 
silicon substrate 11 is separated from the 2nd silicon substrate 13 by ion-implantation field 11a. 
It is the manufacture approach of a SOI substrate including the process which forms silicon layer 
1 1b in the front face of the 2nd silicon substrate 13 by this, and the process which heat-treats 
further the 2nd silicon substrate 13 which has silicon layer 1 1b on a front face. A dangling bond 
(hand for association that the silicon (Si) which the hydrogen atom has not combined has 
separated) is formed in ion-implantation field 1 1a as a result of an ion implantation. It combines 
with the hydrogen supplied by heat treatment of 400 degrees C or less in the hydrogen ambient 
atmosphere carried out by the degree like ion grouting, and termination of this dangling bond is 
carried out. In case the 1st silicon substrate 1 1 is stuck to the 2nd silicon substrate 13 and 
heat-treated behind, the hydrogen combined with the above-mentioned dangling bond in 
connection with the temperature up generates hydrogen gas. This hydrogen gas makes ion- 
implantation field 11a generate air bubbles, the 1st silicon substrate 11 breaks easily in ion- 
implantation field 1 1a with these air bubbles as the starting point, it dissociates from the 2nd 
silicon substrate 13, and, thereby, silicon layer 1 1b is formed in the front face of the 2nd silicon 
substrate 13. In addition, a hydrogen gas ambient atmosphere or a hydrogen plasma ambient 
atmosphere is called "hydrogen ambient atmosphere" on these specifications. In a hydrogen 
plasma ambient atmosphere, hydrogen will become activity. 

[0005] Invention concerning claim 2 is invention concerning claim 1, and is the manufacture 
approach of a SOI substrate that the injection rate of one sort or two sorts of ion chosen from 
the group which consists of hydrogen gas ion, hydrogen content child ion, helium ion, and silicon 
ion is 0.5x1016 to 3.5x1 01 6-/cm2. When invention concerning claim 3 is invention concerning 
claim 1 or 2 and the ion to pour in is hydrogen gas ion or hydrogen content child ion, and helium 
ion, the impregnation sequence of said ion is the manufacture approach of a SOI substrate of 
pouring in said hydrogen gas ion or hydrogen content child ion, after pouring in said helium ion. 
Ion-implantation field 1 1a can be made to generate air bubbles in the total injection rate of little 
ion compared with 3.5x1016 to 10x1016/of ion injection rates cm 2 when pouring in the 
conventional hydrogen gas ion independently by the manufacture approach of the SOI substrate 
indicated by this claim 2 or 3. 
[0006] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based 
on a drawing. As shown in drawing 1 , in order to manufacture the SOI substrate of this 
invention, an oxide film 12 is formed in a front face for the 1st silicon substrate 1 1 which 
consists of a silicon wafer first by thermal oxidation ( drawing 1 (a)). Subsequently, the ion 
implantation of the ion of either a hydrogen ion or helium ion and both sides is carried out to this 
1st substrate 11 with the dose of 0.5x1016 to 3.5x101 6-/cm2, and ion-implantation field 11a is 
formed in the 1st substrate 1 1 interior in parallel with an oxide film 12 ( drawin g 1 (b)). That is, 
there is a method of pouring in hydrogen gas ion, hydrogen content child ion, or silicon ion in this 
ion implantation after pouring in the method of pouring in any one sort of ion of ** hydrogen gas 
ion, hydrogen content child ion, helium ion, or silicon ion, and ** helium ion. After pouring either 
of the above-mentioned ion in by the approach of ** here with the dose of 0.5x1016 to 
3.5x1 01 6-/cm2 and pouring in helium ion by the approach of** with the dose of 0.5x1016 to 
3.5x1 01 6-/cm2, it is desirable to pour in hydrogen gas ion, hydrogen content child ion, or silicon 
ion with the dose of 0.5x1 01 6 to 3.5x1 01 6-/cm2. 

[0007] Subsequently, the 400 degrees C or less of the 1st substrate 1 1 are preferably heat- 
treated at the temperature of 300-400 degrees C in a hydrogen ambient atmosphere ( drawing 1 
(c)). If it exceeds 400 degrees C, before laying on top of the 2nd substrate 13, because there is a 
possibility that the 1st substrate 1 1 is ion-implantation field 1 1a and of by the way producing a 
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crack, it heat-treats below 400 degrees C. Subsequently, after having the same surface area as 
the 1st substrate 11 of the above, preparing the 2nd silicon substrate 13 which consists of a 
silicon wafer used as a support substrate ( drawin g 1 (d)) and washing both the substrates 1 1 
and 13 by the RCA method, the 1st substrate 1 1 is piled up and stuck at a room temperature on 
the 2nd substrate 13 ( drawin g 1 (e)). 

[0008] Subsequently, sticking the 1st substrate 11 to the 2nd substrate 13, in nitrogen-gas- 
atmosphere mind, a temperature up is preferably carried out to a 500-600-degree C temperature 
requirement, it holds for 5-30 minutes to this temperature requirement, and 500-800 degrees C 
of thin film separation heat treatments are performed. It is divided in the place whose 1st 
substrate 11 is ion-implantation field 11a by this, and separates into upside heavy-gage part 11c 
and silicon layer 1 1b with the thin lower part ( drawin g 1 (f)). It is because there is fault to which 
growth of air bubbles progresses and surface roughness increases when having limited the 
temperature of the above-mentioned heat treatment to 500-800 degrees C here has the fault 
which is not enough and 800 degrees C is exceeded. Next, temperature is lowered, heavy-gage 
part 1 1c is removed ( drawin g 1 (g)), and heat treatment which carries out the temperature up of 
the 2nd substrate 13 which has silicon layer 1 1b on a front face to the range of 900-1200 
degrees C in oxygen or nitrogen-gas-atmosphere mind, and is held for 30 - 120 minutes to this 
temperature requirement is performed ( drawing 1 (h)). This heat treatment is heat treatment 
which strengthens lamination to the 2nd substrate 13 of silicon layer 11b. Finally, the separation 
side of silicon layer 11b and the separation side of heavy-gage part 11c are ground, respectively 
(touch polishing), and are graduated ( drawin g 1 (i) and drawin g 1 0))- Thereby, the 2nd substrate 
13 turns into a SOI substrate, and can use heavy-gage part 11c for manufacture of a SOI 
substrate again as a new silicon substrate. 
[0009] 

[Example] Next, in order to show the concrete mode of this invention, the example of this 
invention is explained with the example of a comparison. 

As shown in <example 1> drawin g 1 (a), the silicon substrate 1 1 which consists of a silicon wafer 
with a thickness of 625 micrometers was oxidized thermally, and the oxide film 12 with a 
thickness of 400nm was formed in the front face. The electrical potential difference of 70keV(s) 
was impressed to this silicon substrate 11, and hydrogen gas ion (H+) was poured in 1x1016- 
/cm2 ( drawin g 1 (b)). Subsequently, this silicon substrate 1 1 was heat-treated for 60 minutes at 
the temperature of 350 degrees C in the hydrogen gas ambient atmosphere ( drawing 1 R> 1 (c)). 
This heat-treated silicon substrate 1 1 was used as the silicon substrate of an example 1 . 
[0010] If it removed having poured in helium ion (helium+) 1x1016-/cm2 instead of <example 2> 
hydrogen gas ion, the approach of an example 1 was repeated substantially and the silicon 
substrate of an example 2 was manufactured. 

[0011] After injecting helium ion into the <example 3> silicon substrate 11 0.5x101 6-/cm2, if it 
removed having poured in hydrogen gas ion 0.5x1 01 6-/cm2, the approach of an example 1 was 
repeated substantially and the silicon substrate of an example 3 was manufactured. 
[0012] If it removed having not carried out heat treatment in the <example 1 of comparison> 
hydrogen gas ambient atmosphere, and having poured in hydrogen gas ion with the dose of 
1x1016-/cm2, the approach of an example 1 was repeated substantially and the silicon substrate 
of the example 1 of a comparison was manufactured. 

[0013] After holding the silicon substrate of the Comparative study and evaluation> examples 
1-3 and the example 1 of a comparison for 30 minutes at 600 degrees C in the same heat 
treatment as thin film separation heat treatment, i.e., nitrogen-gas-atmosphere mind, it 
investigated whether the blister (blister) occurred on the oxide film front face of each silicon 
substrate. The result is shown in Table 1 . In addition, when the reason for having investigated 
the existence of generating of the blister on the front face of an oxide film was explained after 
the above-mentioned heat treatment, the 1st substrate 1 1 and the 2nd substrate 13 are stuck, 
and it heat-treats, in order to manufacture a SOI substrate by the approach of this invention, 
and it is required to generate air bubbles at ion-implantation field 11b of the 1st substrate 11 
and these air bubbles are generated, it is for a blister to occur on oxide film 12 front face. That 
is, it is because the existence of generating of the air bubbles in ion-implantation field 11b can 
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be judged by the existence of generating of a blister. 



[0014] 
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[0015] In the example 1 of a comparison, a blister did not occur to the blister having occurred in 
the examples 1-3 so that clearly from Table 1. This is for hydrogen being supplied for an ion 
injection rate by heat treatment in the hydrogen gas ambient atmosphere after an ion 
implantation at least in the examples 1-3, and this hydrogen combining with the dangling bond of 
the silicon (Si) of ion-implantation field 11a, generating the air bubbles of hydrogen gas, in case 
the 1st substrate 1 1 and the 2nd substrate are stuck behind and it heat-treats, and producing a 
blister. On the other hand, in the example 1 of a comparison, since heat treatment in the 
hydrogen ambient atmosphere after an ion implantation is not carried out, if there are few ion 
injection rates in this way, a blister will not occur. A blister is produced, although there are few 
total injection rates of ion than examples 1 and 2 in order to make into Sharp impregnation part 
cloth width of the hydrogen gas ion which ion-implantation field 11a was effectively formed 
compared with light hydrogen gas ion relatively, and was poured in next by pouring in helium ion 
with heavy mass previously in the example 3 especially. 
[0016] 

[Effect of the Invention] According to this invention, an oxide film is formed in the front face of 
the 1 st silicon substrate as stated above. One sort or two sorts of ion chosen from the group 
which consists of hydrogen gas ion, hydrogen content child ion, helium ion, and silicon ion is 
poured in from the front face of the 1st silicon substrate. Form an ion-implantation field in the 
interior of the 1st silicon substrate, and the 1st silicon substrate is heat-treated at the 
temperature of 400 degrees C or less in a hydrogen ambient atmosphere. Since it was made to 
heat-treat laying the 1st silicon substrate on top of the 2nd silicon substrate, sticking it through 
the above-mentioned oxide film, and sticking the 1st silicon substrate to the 2nd silicon 
substrate, air bubbles are efficiently generated to an ion-implantation field in a small ion injection 
rate. That is, in this invention, the 1st silicon substrate is efficiently separable into a heavy-gage 
part and a thin silicon layer in an ion-implantation field. Consequently, since an ion implantation 
can be performed in a short time, the productivity of a SOI substrate can be improved. 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of a SOI (Silicon On 
Insulator) substrate of having prepared the semi-conductor layer on the insulator layer. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



[Description of the Prior Art] This kind of SOI substrate has attracted attention as a future 
ultra-large scale integrated circuit (ULSI) substrate. SIMOX which carries out annealing 
treatment at an elevated temperature, forms a pad silicon oxidizing zone in the field of the 
predetermined depth from this silicon substrate surface, and makes an active region the Si layer 
by the side of that front face after pouring high-concentration oxygen ion into the interior of the 
approach of making a silicon thin film depositing on the substrate which has the approach, ** 
insulation substrate, or the insulating thin film which sticks ** silicon substrates on the 
manufacture approach of this SOI substrate through an insulator layer on a front face, and ** 
silicon substrate — there is law etc. After injecting a hydrogen ion etc. into a semi-conductor 
substrate recently, an ion-implantation side to a support substrate as a superposition side for 
this semi-conductor substrate Moreover, superposition, Carry out the temperature up of this 
layered product to the temperature exceeding 500 degrees C, and an ion-implantation field is 
made to generate air bubbles. This separates the above-mentioned semi-conductor substrate 
from a support substrate in the above-mentioned ion-implantation field, and the manufacture 
approach of a thin semiconductor material film of having the thin film of a semi-conductor on the 
front face of a support substrate is proposed (JP.5-21 1 128.A). By this approach, if ion can be 
poured into homogeneity from a front face inside a semi-conductor substrate, the semi- 
conductor substrate which has a semi-conductor layer with uniform thin thickness will be 
obtained. Moreover, if the oxide film is beforehand prepared in the front face of a support 
substrate, the SOI substrate which has the semi-conductor layer formed on the oxide film which 
is formed on a support substrate and this substrate by this approach, and acts as a pad oxide 
film, and this oxide film can be manufactured. 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, an oxide film is formed in the front face of 
the 1 st silicon substrate as stated above. One sort or two sorts of ion chosen from the group 
which consists of hydrogen gas ion, hydrogen content child ion, helium ion, and silicon ion is 
poured in from the front face of the 1st silicon substrate. Form an ion-implantation field in the 
interior of the 1st silicon substrate, and the 1st silicon substrate is heat-treated at the 
temperature of 400 degrees C or less in a hydrogen ambient atmosphere. Since it was made to 
heat-treat laying the 1st silicon substrate on top of the 2nd silicon substrate, sticking it through 
the above-mentioned oxide film, and sticking the 1st silicon substrate to the 2nd silicon 
substrate, air bubbles are efficiently generated to an ion-implantation field in a small ion injection 
rate. That is, in this invention, the 1st silicon substrate is efficiently separable into a heavy-gage 
part and a thin silicon layer in an ion-implantation field. Consequently, since an ion implantation 
can be performed in a short time, the productivity of a SOI substrate can be improved. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by the manufacture approach of the above- 
mentioned conventional thin semiconductor material film, when injecting a hydrogen ion into a 
semi-conductor substrate, there was fault to which it must pour in with the dose of 
comparatively a lot of 3.5x1016 to 10x1016-/cm2, and an ion implantation takes comparatively 
much time amount, therefore the productivity of a SOI substrate falls. The purpose of this 
invention makes an ion-implantation field generate air bubbles efficiently in a small ion injection 
rate, can separate a semi-conductor substrate in the above-mentioned ion-implantation field, 
and is to offer the manufacture approach of the SOI substrate which can improve the 
productivity of a SOI substrate. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] The process at which invention concerning claim 1 forms an 
oxide film 12 in the front face of the 1st silicon substrate 1 1 as shown in drawing 1 , The 
hydrogen gas ion from the front face of the 1st silicon substrate 1 1, hydrogen content child ion, 
The process which pours in one sort or two sorts of ion chosen from the group which consists 
of helium ion and silicon ion, and forms ion-implantation field 11a parallel to an oxide film 12 in 
the 1st substrate 11 interior, The process which heat-treats the 1st silicon substrate 1 1 at the 
temperature of 400 degrees C or less in a hydrogen ambient atmosphere, The process at which 
the 1 st silicon substrate 1 1 is laid on top of the 2nd silicon substrate 1 3 which turns into a 
support substrate through an oxide film 12, and is stuck, Heat-treat at the temperature of 500- 
800 degrees C, sticking the 1st silicon substrate 1 1 to the 2nd silicon substrate 13, and the 1st 
silicon substrate 11 is separated from the 2nd silicon substrate 13 by ion-implantation field 11a. 
It is the manufacture approach of a SOI substrate including the process which forms silicon layer 
11b in the front face of the 2nd silicon substrate 13 by this, and the process which heat-treats 
further the 2nd silicon substrate 13 which has silicon layer 11b on a front face. A dangling bond 
(hand for association that the silicon (Si) which the hydrogen atom has not combined has 
separated) is formed in ion-implantation field 1 1a as a result of an ion implantation. It combines 
with the hydrogen supplied by heat treatment of 400 degrees C or less in the hydrogen ambient 
atmosphere carried out by the degree like ion grouting, and termination of this dangling bond is 
carried out. In case the 1st silicon substrate 1 1 is stuck to the 2nd silicon substrate 13 and 
heat-treated behind, the hydrogen combined with the above-mentioned dangling bond in 
connection with the temperature up generates hydrogen gas. This hydrogen gas makes ion- 
implantation field 11a generate air bubbles, the 1st silicon substrate 11 breaks easily in ion- 
implantation field 11a with these air bubbles as the starting point, it dissociates from the 2nd 
silicon substrate 13, and, thereby, silicon layer 11b is formed in the front face of the 2nd silicon 
substrate 13. In addition, a hydrogen gas ambient atmosphere or a hydrogen plasma ambient 
atmosphere is called "hydrogen ambient atmosphere" on these specifications. In a hydrogen 
plasma ambient atmosphere, hydrogen will become activity. 

[0005] Invention concerning claim 2 is invention concerning claim 1, and is the manufacture 
approach of a SOI substrate that the injection rate of one sort or two sorts of ion chosen from 
the group which consists of hydrogen gas ion, hydrogen content child ion, helium ion, and silicon 
ion is 0.5x1016 to 3.5x1 01 6-/cm2. When invention concerning claim 3 is invention concerning 
claim 1 or 2 and the ion to pour in is hydrogen gas ion or hydrogen content child ion, and helium 
ion, the impregnation sequence of said ion is the manufacture approach of a SOI substrate of 
pouring in said hydrogen gas ion or hydrogen content child ion, after pouring in said helium ion. 
Ion-implantation field 1 1a can be made to generate air bubbles in the total injection rate of little 
ion compared with 3.5x1016 to 10x1016/of ion injection rates cm 2 when pouring in the 
conventional hydrogen gas ion independently by the manufacture approach of the SOI substrate 
indicated by this claim 2 or 3. 
[0006] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based 
on a drawing. As shown in drawin g 1 , in order to manufacture the SOI substrate of this 
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^^ed in a front face for the 1st silicon SL^^rate 1 1 



invention, an oxide film 12 is formed in a front face for the 1st silicon substrate 11 which 
consists of a silicon wafer first by thermal oxidation ( drawing 1 (a)). Subsequently, the ion 
implantation of the ion of either a hydrogen ion or helium ion and both sides is carried out to this 
1st substrate 11 with the dose of 0.5x1016 to 3.5x1 01 6-/cm2, and ion-implantation field 11a is 
formed in the 1st substrate 1 1 interior in parallel with an oxide film 12 ( drawin g 1 (b)). That is. 
there is a method of pouring in hydrogen gas ion, hydrogen content child ion, or silicon ion in this 
ion implantation after pouring in the method of pouring in any one sort of ion of ** hydrogen gas 
ion, hydrogen content child ion, helium ion, or silicon ion, and ** helium ion. After pouring either 
of the above-mentioned ion in by the approach of ** here with the dose of 0.5x101 6 to 
3.5x1 01 6-/cm2 and pouring in helium ion by the approach of ** with the dose of 0.5x1016 to 
3.5x1 01 6-/cm2, it is desirable to pour in hydrogen gas ion, hydrogen content child ion, or silicon 
ion with the dose of 0.5x1016 to 3.5x101 6-/cm2. 

[0007] Subsequently, the 400 degrees C or less of the 1 st substrate 1 1 are preferably heat- 
treated at the temperature of 300-400 degrees C in a hydrogen ambient atmosphere ( drawing 1 
(c)). If it exceeds 400 degrees C, before laying on top of the 2nd substrate 13, because there is a 
possibility that the 1st substrate 1 1 is ion-implantation field 1 1a and of by the way producing a 
crack, it heat-treats below 400 degrees C. Subsequently, after having the same surface area as 
the 1st substrate 11 of the above, preparing the 2nd silicon substrate 13 which consists of a 
silicon wafer used as a support substrate ( drawin g 1 (d)) and washing both the substrates 1 1 
and 1 3 by the RCA method, the 1 st substrate 1 1 is piled up and stuck at a room temperature on 
the 2nd substrate 13 ( drawin g 1 (e)). 

[0008] Subsequently, sticking the 1st substrate 11 to the 2nd substrate 13, in nitrogen-gas- 
atmosphere mind, a temperature up is preferably carried out to a 500-600-degree C temperature 
requirement, it holds for 5-30 minutes to this temperature requirement, and 500-800 degrees C 
of thin film separation heat treatments are performed. It is divided in the place whose 1st 
substrate 1 1 is ion-implantation field 11a by this, and separates into upside heavy-gage part 11c 
and silicon layer 1 1b with the thin lower part ( drawin g 1 (f)). It is because there is fault to which 
growth of air bubbles progresses and surface roughness increases when having limited the 
temperature of the above-mentioned heat treatment to 500-800 degrees C here has the fault 
which is not enough and 800 degrees C is exceeded. Next, temperature is lowered, heavy-gage 
part 1 1c is removed ( drawin g 1 (g)), and heat treatment which carries out the temperature up of 
the 2nd substrate 13 which has silicon layer 1 1b on a front face to the range of 900-1200 
degrees C in oxygen or nitrogen-gas-atmosphere mind, and is held for 30 - 120 minutes to this 
temperature requirement is performed ( drawin g 1 (h)). This heat treatment is heat treatment 
which strengthens lamination to the 2nd substrate 13 of silicon layer 11b. Finally, the separation 
side of silicon layer 1 1b and the separation side of heavy-gage part 11c are ground, respectively 
(touch polishing), and are graduated ( drawin g 1 (i) and drawin g 1 0))- Thereby, the 2nd substrate 
13 turns into a SOI substrate, and can use heavy-gage part 1 1c for manufacture of a SOI 
substrate again as a new silicon substrate. 
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3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, in order to show the concrete mode of this invention, the example of this 
invention is explained with the example of a comparison. 

As shown in <example 1> drawin g 1 (a), the silicon substrate 1 1 which consists of a silicon wafer 
with a thickness of 625 micrometers was oxidized thermally, and the oxide film 12 with a 
thickness of 400nm was formed in the front face. The electrical potential difference of 70keV(s) 
was impressed to this silicon substrate 1 1, and hydrogen gas ion (H+) was poured in 1x1016- 
/cm2 ( drawin g 1 (b)). Subsequently, this silicon substrate 1 1 was heat-treated for 60 minutes at 
the temperature of 350 degrees C in the hydrogen gas ambient atmosphere ( drawin g 1 R> 1 (c)). 
This heat-treated silicon substrate 11 was used as the silicon substrate of an example 1. 
[0010] If it removed having poured in helium ion (helium+) 1x1016-/cm2 instead of <example 2> 
hydrogen gas ion, the approach of an example 1 was repeated substantially and the silicon 
substrate of an example 2 was manufactured. 

[001 1] After injecting helium ion into the <example 3> silicon substrate 1 1 0.5x1 01 6-/cm2, if it 
removed having poured in hydrogen gas ion 0.5x1 01 6-/cm2, the approach of an example 1 was 
repeated substantially and the silicon substrate of an example 3 was manufactured. 
[0012] If it removed having not carried out heat treatment in the <example 1 of comparison> 
hydrogen gas ambient atmosphere, and having poured in hydrogen gas ion with the dose of 
1x1016-/cm2, the approach of an example 1 was repeated substantially and the silicon substrate 
of the example 1 of a comparison was manufactured. 

[0013] After holding the silicon substrate of the Comparative study and evaluation> examples 
1-3 and the example 1 of a comparison for 30 minutes at 600 degrees C in the same heat 
treatment as thin film separation heat treatment, i.e., nitrogen-gas-atmosphere mind, it 
investigated whether the blister (blister) occurred on the oxide film front face of each silicon 
substrate. The result is shown in Table 1 . In addition, when the reason for having investigated 
the existence of generating of the blister on the front face of an oxide film was explained after 
the above-mentioned heat treatment, the 1st substrate 1 1 and the 2nd substrate 13 are stuck, 
and it heat-treats, in order to manufacture a SOI substrate by the approach of this invention, 
and it is required to generate air bubbles at ion-implantation field 11b of the 1st substrate 11 
and these air bubbles are generated, it is for a blister to occur on oxide film 12 front face. That 
is, it is because the existence of generating of the air bubbles in ion-implantation field 11b can 
be judged by the existence of generating of a blister. 
[0014] 
[Table 1] 
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[0015] In the example 1 of a comparison, a blister did not occur to the blister having occurred in 
the examples 1-3 so that clearly from Table 1. This is for hydrogen being supplied for an ion 
injection rate by heat treatment in the hydrogen gas ambient atmosphere after an ion 
implantation at least in the examples 1-3, and this hydrogen combining with the dangling bond of 
the silicon (Si) of ion-implantation field 1 1a, generating the air bubbles of hydrogen gas, in case 
the 1st substrate 11 and the 2nd substrate are stuck behind and it heat-treats, and producing a 
blister. On the other hand, in the example 1 of a comparison, since heat treatment in the 
hydrogen ambient atmosphere after an ion implantation is not carried out, if there are few ion 
injection rates in this way, a blister will not occur. A blister is produced,, although there are few 
total injection rates of ion than examples 1 and 2 in order to make into Sharp impregnation part 
cloth width of the hydrogen gas ion which ion-implantation field 1 1a was effectively formed 
compared with light hydrogen gas ion relatively, and was poured in next by pouring in helium ion 
with heavy mass previously in the example 3 especially. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the manufacture approach of the SOI substrate of this invention 
operation gestalt in order of a process. 
[Description of Notations] 

1 1 1 st Silicon Substrate 

1 1a IonHmplantation field 
1 1b Silicon layer 

12 Oxide Film 

13 2nd Silicon Substrate 
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DRAWINGS 
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